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Abstract

The coronavirus pandemic is witness to a great proliferation of two types of tests. The first
type is testing—newmedical diagnostic tests as well as epidemiological models that simu-
late and project the course of the virus. In the second type, actors, organizations, and insti-
tutions are being tested in this moment of social and political crisis. This essay analyzes the
similarities and differences between these two major types of tests in order to understand
their entanglements in the crisis. In the process, we find a great diversity of tests operating
in multiple registers, themselves not clearly demarcated, often combining and sometimes
conflating, for example, scientific and public discourse. The study opens by identifying
three aspects of testing, drawn from the sociology of testing. First, tests are frequently prox-
ies (or projections) that stand for something. Second, a test is a criticalmoment that stands
out—whether because it is a moment deliberately separated out or because it is a puzzling
or troublesome “situation” that disrupts the flow of social life. Third, when someone or
something is put to the test, of interest is whether it stands up to the challenge. These in-
sights serve as the building blocks for addressing three major issues— representation, selec-
tion, and accountability— regarding testing in the time of the coronavirus crisis.
Keywords: Testing; accountability; sociology of testing; COVID-19; pandemic; algorith-
mic selection; models; demonstrations.
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“All through my life, I have been tested.
My will has been tested, my courage has been tested, my strength has been tested.

Nowmy patience and endurance are being tested.”
—Muhammad Ali1

1 Introduction

More than twenty-five years ago, in a formative paper for the sociology of testing, Trevor Pinch
observed: “we live in the age of the test” (Pinch, 1993, p. 27). If the claim was valid then, it is
even more true today. As I write this essay, in the midst of the COVID-19 crisis, it is almost
impossible to read a newspaper that does not have at least one headline about testing. Many of
these are about diagnostic tests for the coronavirus and the results or shortages thereof. Prime
ministers, healthministers, andministers of the economyall proclaim the importanceof testing.
“Testing is our way out,” write economists Paul Romer and Rajiv Shah.2 While some call for
increasing the number of tests by 10 or 25 times,3 others advocate increasing testing by 100
times — in the US context to millions or even tens of millions of tests per day.4 Many other
headlines are about a second type of test: how a given person or institution is being tested in
the crisis. As of this writing, if you were to type “put to the test” and the name of a prominent
politician or important institution (be it parliament, or universities, or even abstractions like
science, expertise, or religion) Google would likely refer you to hundreds if not thousands of
items.5

It should not be surprising that testing and being tested are taking place in such abundance
in this pandemic time of crisis. As amedical crisis, testing is vital for health care at the individual
level and for public health at the social level. And it is entirely understandable that individuals,
organizations, and institutions will be tested in a moment of political and social crisis. Taking
the conjuncture of these two major types of tests as its background, this essay analyzes the simi-
larities and differences between the different kinds of tests in order to understand their entan-
glements in the crisis. In the process, we shall see a great diversity of tests operating in multiple
registers, themselves not clearly demarcated, often combining and sometimes conflating, for
example, scientific and public discourse.

To do so, I will open by identifying three aspects of testing, drawn from the sociology of
testing. First, tests are frequently proxies (or projections) that stand for something. Second, a

1. Ali, M., & Ali, H.Y. (2015). The Soul of a Butterfly: Reflections on Life’s Journey. London: RandomHouse.
2. Romer, P., & Shah, R. (2020). “Testing is OurWay Out.” Wall Street Journal, April 2. See also Romer P., &

Garber, A.M. (2020). “Will Our Economy Die from Coronavirus.” The New York Times, March 23.
3. “Testing is a key pillar of our strategy to protect the NHS (National Health Service) and save lives,” for exam-

ple, writes Matt Hancock, UK Secretary of State for Health and Social Care, in a Policy Paper that calls for
immediately scaling testing levels from 10,000 to 100,000 and then to 250,000 tests per day. See UKDepart-
ment of Health & Social Care (2020). https://www.gov.uk/government/publications/coronavirus-covid-
19-scaling-up-testing-programmes

4. Siddarth, D., &Weyl, E.G. (2020). “WhyWeMust Test Millions a Day.” COVID-19 Rapid Response Impact
Initiative, White Paper 6, April 8: Edmond J. Safra Center for Ethics, Harvard. For technical background see
Hart et al., (2020).

5. Not enough that the crisis is “testing trust” in governments and in experts (see, for example an opinion
piece in theWashington Post https://www.washingtonpost.com/opinions/2020/01/22/governments-need-
peoples-trust-stop-an-outbreak-where-does-that-leave-us/). John Authors, a senior editor for Bloomberg
News writes that “The pandemic is putting profound philosophical questions to the test.” https://www.
bloomberg.com/opinion/articles/2020-03-29/coronavirus-pandemic-puts-moral-philosophy-to-the-test

https://doi.org/10.6092/issn.1971-8853/10931 68

https://www.gov.uk/government/publications/coronavirus-covid-19-scaling-up-testing-programmes
https://www.gov.uk/government/publications/coronavirus-covid-19-scaling-up-testing-programmes
https://www.washingtonpost.com/opinions/2020/01/22/governments-need-peoples-trust-stop-an-outbreak-where-does-that-leave-us/
https://www.washingtonpost.com/opinions/2020/01/22/governments-need-peoples-trust-stop-an-outbreak-where-does-that-leave-us/
https://www.bloomberg.com/opinion/articles/2020-03-29/coronavirus-pandemic-puts-moral-philosophy-to-the-test
https://www.bloomberg.com/opinion/articles/2020-03-29/coronavirus-pandemic-puts-moral-philosophy-to-the-test
https://doi.org/10.6092/issn.1971-8853/10931


Testing and Being Tested in Pandemic Times Sociologica. V.14N.1 (2020)

test is a criticalmoment that stands out—whether because it is amoment deliberately separated
out or because it is a puzzling or troublesome “situation” that disrupts the flow of social life.
Third, when someone or something is put to the test, of interest is whether it stands up to the
challenge.

These insights from Part 2 serve as the building blocks for addressing three major issues —
representation, selection, and accountability— regarding testing in the time of the coronavirus
crisis. Although the three aspects of testing are analytically distinguishable, they do not map
exactly to the three issues. Thus, Part 3 explores the role of tests, models, and other projections
in representing the coronavirus. In examiningwhat is selected as standing out by the test results,
Part 4 distinguishes individual, statistical, and algorithmic modes of selection in the pandemic.
Part 5 analyzes similarities and differences between stress tests and test under stress to study the
difficulties of public accountability.

This essay will not survey developments in the sociology of testing from Pinch’s 1993 pa-
per6 to the present.7 Instead, it offers my immediate impressions of problems, processes, and
practices related to testing and being tested that are taking place while events are still unfold-
ing. That immediacy presents drawbacks but also opportunities. The danger, of course, is that
these observations and reflectionswill soon appear dated. Willmy insights pass the test of time?
But here we are already in the realm of the sociology of testing— by which test and according
to what time? There are many such tests and times.

2 Standing For, StandingOut, and Standing Up

Tests come in many forms, shapes, and sizes.8 They can be, for example, as a trial, a tryout, or
a try-on (Formilan & Stark, 2020). There are blood tests and breath tests; tests of identity and
tests of paternity; there are audits, but also auditions; wargames to prepare for battle, SATs to
see if you have aptitude, and Rorschach tests to assess if you are paranoid. There are Turing
tests to see if you are a computer and Captcha tests to see if you are a human. Tests of faith
are at least as old as Abraham and Job. My point of departure for analyzing testing and being
tested in the time of the pandemic starts with three basic insights from the sociology of testing.

1) A test is frequently a proxy that stands for something.
A test is a critical moment, meaningful because it claims to stand for something (Marres &

Stark, 2020, p. 437). The Scholastic Aptitude Test (SAT) purports to be a meaningful guide
predicting a given student’s performance in college or university. In place of admitting students
and waiting to see how they actually perform in their first college courses (which would itself,
as a probationary period, be a kind of trial, albeit quite expensive), a college requires students to
take a multiple-choice test lasting a couple of hours. These claims are contestable and, in fact,
are contested (Cooper, 2018; and for an excellent general discussion, Carson, 2007). Similarly,
does a driving test predict safe practices behind the wheel? Can a multiple-choice exam and a
20 to 30 minute road test represent or stand for good driving on actual road conditions? As
soon as one starts to think about how to test the test, one is in the territory of the sociology of

6. Pinch’s paper was not the first word on the sociology of testing. See, for example, important prior contribu-
tions by Callon (1986a), MacKenzie (1989), and Nelkin & Tancredi (1989).

7. For a partial assessment of the sociology of testing and a proposal for new directions for the subfield, see
Marres & Stark (2020).

8. For a visual exploration of a wide variety of tests, see my five minute video, “Have you been tested?” available
at http://blogs.cim.warwick.ac.uk/diversityandperformance/special-testing/
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testing. Sure, take a random sample (a part that stands for the whole) of people who apply for
a driver’s licence. Test them all and then give all of them a license to drive regardless of whether
they passed or failed the driving test. Wait three years and see whether passing/failing stood for
accident records. No way, say insurance companies, parents, and the proverbial little old ladies
at crosswalks.

Sociologists of testing refer to this representational aspect when they point to a test as a
proxy. In the canonical paper on the subject, Trevor Pinch (1993, pp. 28–29) writes:

Testing always proceeds by a process of projection. If a scale model of a Boeing 747
airfoil performs satisfactorily in a wind tunnel, we can project that the wing will
perform satisfactorily in actual flight. If a microphone works now, we can project
that it will work later when being held byMick Jagger.

Pinch emphasizes that this act of projection crucially depends on establishing a similarity
relationship. In a careful and exceptionally clever study ofwhat itmeans for a test to be represen-
tative of the real world, John Downer (2007) offers a detailed, if sometimes gruesome, account
of how the US Federal Aviation Administration (FAA) tested new turbojet engine design by
launching chickens into engine prototypes securely mounted on outdoor stands. In studying
the difficulties of achieving the similarity relationship, Downer documents how the FAA tried
all sorts of variations of “birdstrikes” — unplucked, frozen, or rubber chickens; varying by
size and weight; volleys launching smaller numbers of larger birds vs larger numbers of smaller
birds; speed and angle of launch, and so on. Downer is especially attentive to how the FAA at-
tempted to balance realism and reproducibility. Test designs that more closely resembled real
world conditions were changed in favor ofmore controllable conditions with the latter gaining
more importance as the object of testing came to be definedmore in terms of comparability. Al-
though still important that the tests be “realistic,” what was being tested was the performance
of new engines versus old ones:

When evaluating a new design, rather than approaching it ad novum, and asking,
“How reliable will this engine be?”, they ask, “How is this engine different from
its predecessors?” Then they will ask, “Will these differences make it more or less
reliable than its predecessors?”” (Downer, 2007, p. 20).

To the extent that they are predictive, all tests, even so-called real world tests, are proxies,
a part that claims to stand for something. The question is not how to escape the problem of
representation, but how to deal with it. Broadly speaking there are two strategies, which in
the past more or less mapped to the distinction field test versus laboratory (Gieryn, 2006) and
today increasinglymaps to field test versusmodel. What field tests gain in authenticity they lose
in accuracy. On the other hand, the controlled conditions of the laboratory (or of the model)
allow for reproducibility, but their abstract character makes it more difficult for them to be
convincing and appear relevant to the problem at hand (Downer, 2007; Gieryn, 2006). Most
schematically, then: whereas field tests make claims to be authentic, convincing, and relevant,
laboratory-like models claim to be accurate, controlled, and reproducible.

2) A test is a critical moment that stands out.
As a concerted effort to reveal the properties or capacities of some entity (Marres & Stark,

2020), a test typically takes place in a deliberate and separate setting. In some types, testing
occurs in a site that is physically separated from everyday life. A courtroom trial — with its
elaborate rules about who can be admitted to the courtroom, who can sit where, and who can
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speak when — is one such example (Dodier & Barbot, 2016, pp. 308–313). Other types of
tests can be distributed, even widely, in spatial terms but are conducted in relatively discrete
moments in time. Tests that involve sampling can adopt physical or temporal slices or com-
binations of both. An audit is conducted at a particular moment in time; but what matters is
that, for someprior timeperiod, it selects information anddata points for extra scrutiny (Power,
1997).

Tests stand out; they can be pointed to because they are not just ordinary moments. They
have a special status. And yet, for many tests (although not for all), the materials selected for
examination will have a very distinctive special status precisely because theymust be absolutely
ordinary. Once selected, they stand out to be assayed, analyzed, and assessed. But they must
not be selected because they stand out.9 This is not the case for all types of tests, however. Tests
of power, tests of principles, and tests of courage or character can happen in critical moments
that are special precisely because they are experienced as extraordinary. Every test is situated.
But certain types of critical moments are ones in which someonemight think or even say, “Oh,
we have a situation here.”10 You have surely been in such moments. They can involve a vague
or perhaps acute sense of awkwardness that things are uncomfortably out of joint because it is
unclear by which principle the situation is to be assessed, or they can be favorably out of joint
exactly for the same reason (Stark, 2011).

3)When someone or something is put to the test, of interest is whether it stands up.
In a press conference on March 11, 2020 (her first public address on the coronavirus out-

break) German chancellor AngelaMerkel warned that up to 70% of the population could con-
tract the virus. In so doing, Merkel was the first leader of a major democratic country to pro-
vide shocking estimates of the magnitude of the problem. With Lothar Wieler, president of
the Robert Koch Institute for public health, at her side and taking pains to emphasize that the
information she was sharing came from experts, Merkel soberly told the German people:

This is putting our solidarity, our common sense and our openheartedness for one
another to the test. I hope that we will pass it.11

One week later, on March 18, Merkel spoke to the nation in an unprecedented evening
address. This time, as if to ensure that no one shouldmiss it, themessage of testing was evident
in her opening words:

The coronavirus is changing daily life in our country dramatically at the present.
Our idea of normality, of public life, social togetherness — all of this is being put
to the test as never before… I firmly believe that we will pass this test if all citizens
genuinely see this as THEIR task.12

The specific terms varied slightly — solidarity, sense of common purpose, care for one an-
other, normality, public life, social togetherness — but in each instance they were being put to

9. The element of standing out exists in tension with that of standing for, e.g., is the sample, the moment, the
protocol representative? As the reader can sense, my three basic organizing principles are difficult to corral.

10. On such situations, see especially, Boltanski & Thévenot (1999) and Stark (2011 & 2017).
11. Bennhold K., & Eddy, M. (2020). “Merkel Gives Germans a Hard Truth About the Coronavirus.” The

New York Times, March 11. https://www.nytimes.com/2020/03/11/world/europe/coronavirus-merkel-
germany.html

12. Emphasis in the original. Official German government transcript. https://www.bundesregierung.de/breg-
de/themen/coronavirus/statement-chancellor-1732296
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the test. In each case, themoment stands out in history: “SinceGerman reunification, no, since
the Second World War there has not been a challenge… so important.” Also, in each case, the
challenge stands out as a test. And in each, as well, expressed with a hope, a belief, that “we will
pass” the test.

As elaborated in more detail below, a stress test is a special type of diagnostic test. In en-
gineering, for example, prior to actual construction, the struts of a bridge might be subject
to extreme conditions to see whether they stand up to temperature, humidity, torques, and
stresses. Banks are stress tested.13 And if you have a heart condition, you’ve likely been closely
monitored on a treadmill in a cardiac stress test. As I will also explore in further detail below,
there is another type of test, like the ones which Angela Merkel invoked, in which a person or
institution, indeed a nation, does not simply take a test but is put to the test. Such tests do not
stand for anything. These are tests that stand out as the real thing.

Does something stand up to the test? Does someone step up to the challenge and stand up
to the test? Have you been tested?14

3 Who Represents the Coronavirus?

If asked “What is the object of study of sociology?,” we could expect that many people would
respond with something along the lines that it is the study of human beings. When compared
to geology, or chemistry, or astronomy, that answer is understandable. But I want to suggest an
alternative: the object of study of sociology is being human. The difference—only a change in
word order — matters because being human can only happen in relation to the non-humans
withwhichwe live. We are the species thatwe are, indeed a specific one, because of our relations
to non-humans (other species, technologies, the built environment, etc.) with which we have
not only co-evolved but which we have actively (deliberately or unintentionally) also shaped.
Actor-Network Theory is the school of thinking that has most incorporated non-humans in
studying how action is distributed among the humans, non-humans, and the many hybrids
that make up our world.15 Incorporating non-humans into our object of study with a theory
of action as a network of distributed action is required for a sociology of the pandemic and the
crisis it has brought about.

Let’s start with politics. The history of democratic institutions can be seen as the incor-
poration of more and more actors into the political system. Once excluded from the political

13. On the origins of financial stress testing traced back to postwar tests of whether Allied bombing contributed
substantially to winning the war in Europe (via simulations of the consequences of nuclear war and input
output tables of the economy for Nixon’s wage and price controls) see Stark (2014); and Ozgode (2015). On
war games, stress tests, and preparedness simulations see especially Lakoff (2017).

14. “Have you been tested?” is the opening sentence of the introductory essay that Noortje Marres and I wrote
as guest editors for a special issue of the British Journal of Sociology. “Put to the Test: For a New Sociology
of Testing” (Marres & Stark, 2020) was written in the Fall of 2019, well before the outbreak of the COVID-
19 pandemic. Little could we have known that the dual meaning of being tested would become so apposite
within a matter of weeks. For an eloquent statement about the conjuncture of the two meanings see the
short video byNoortjeMarres available at http://blogs.cim.warwick.ac.uk/diversityandperformance/special-
testing/

15. See especially, Callon&Latour (1981); Callon (1986a& 1986b); Latour (1988). Not all ANT adherents will
agree, but I would have preferred the label Netwok-Actor Theory over Actor-Network Theory. Especially to
anAmerican social scientist, the latter sounds like the unit of action is the Actor, i.e., first come the actors and
then comes the Network. With more connotations of action distributed across the network of humans and
non-humans, Network-Actor Theory would signal that the unit of action is the network.
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field, the working class, for example, was incorporated into the institutions of politics. Prior to
such incorporation, working people had, of course, been acting all along. But it was through
acts of naming and claiming— “we claim to speak on behalf of the working class,” “our party
represents workers,” etc. — that the working class became incorporated into the political field.

Politicians represent people. Butwho represents the ozone layer, rivers, bees, or, indeed, the
corona virus? (Callon & Latour, 1981; Callon, 1986b; Latour, 1988 & 2004)? The virus is in-
visible, yet it is powerful. It kills people. But who represents it? Our political institutions have
elaborate means, elections, checks and balances, protocols and procedures for making claims
about representing people. In parallel, our scientific institutions have elaborate means, peer re-
views, rules, protocols and procedures for making claims about non-humans.16 But the virus
does not respect the institutional boundaries of politics and science. It kills, invisibly and pow-
erfully, and has effects in almost all domains of life. And the more it is a crisis, the more the
scientists, and the politicians, and lawyers and activists and journalists do not respect them ei-
ther. The crisis of the pandemic — a medical problem, a public health problem — is also a
crisis of representation.

In thinking about the politics of representation, let’s continue working through the anal-
ogy between the working class (as a prominent example among many other named groups or
categories) and the coronavirus. History suggests that we should give consideration to the role
of demonstrations. Inciting people out onto the streets is a kind of test. How many people
will respond to the call by a particular party or alliance or movement? The moment of demon-
stration stands out, and organizers can point to it as a kind of proof. It can also take place as
a kind of trial run that stands for the ability to mobilize for disruption, for example, or other
forms of action. But in the late winter and spring of 2020, the streets are empty. Where are
the demonstrations about the coronavirus? In photographs taken by drones over squares and
plazas from city to city, the streets are quiet and empty.17

Where are the demonstrations? In fact, they are present almost every time we open our
newspapers, our laptops, our smart phones. For weeks now during our morning rituals, we
have been preoccupied with graphic demonstrations of the virus. Compulsively throughout
the day, we study images representing the morphology of the virus and the charts and figures
demonstrating its behavior. Thenpainfully, knowingwe should not and vowing thatwewould
not, before going to bed or already in bed but before going to fitful sleep, we look one more
time to update the chart. And with the next new day, coffee in hand, we refresh the graphs
again as our loved one asks, “where are we on the curve?”

Whoa, you say as the reader, and then go: I thought we were thinking about demonstra-
tions and the politics of representation. Whymix that up with the personal stuff about getting
through our socially distanced, self-isolated days? Yes, you’re right. I have mixed them up. De-
liberately. Alternatively, I could have, more matter of factly, written: scientists do studies and
on that basis present demonstrations (a kind of representational claim) about the coronavirus.
I could have written about how politicians adopt or distort or ignore these graphic represen-
tations and scientific claims while making supporting claims or counter-demonstrations in a
situation in which both experts and politicians encounter a crisis of trust on the part of the
general public. I also could have noted the important role of journalists and others in demon-

16. For an acute analysis of the failure of this division of representation see Latour (2004).
17. Several days after these paragraphs were written, demonstrations did occur on streets in several American

streets (Texas and Michigan prominent among them) protesting public health measures to close businesses,
schools, and public gatherings. To my knowledge, about this issue, no mass protest demonstrations have
occurred in other countries.
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strating scientific concepts and findings in popular forms. And likewise in that spirit I could
have closed by writing that the question, “Who represents the coronavirus?” is misplaced and
should better be posed as “How is the coronavirus represented?”

Instead, and in the first place, I mix up political representations and graphic demonstra-
tions. I do so because in our era — when many political issues have a technical side and many
scientific questions are thoroughly entangled in politics— it makes sense that political demon-
strations18 increasingly take the form of figures, graphs, charts, and models (Stark & Paravel,
2008; Rosental, 2013). No less politically than scientifically, the otherwise invisible virus19
can be visually represented in charts and graphs.

I want to insist that this representation is not simply visual but also political because these
models perform important roles in our political system. Indeed, they are performative in pol-
itics. A society in which politicians can legitimately represent people and scientists can legiti-
mately represent non-humans faces distinct challenges when processes like the climate change
crisis confound this division of representational labor. The coronavirus crisis is an exemplary
case because the action that is causing the pandemic is so acutely distributed across humans and
non-humans. Yes, the invisible virus kills. But it could not spread, in fact, it could not even re-
produce to be a killer without people. Not enough to understand how the virus “behaves”
inside a human cell, themedical and the political effects of the virus are not independent of the
behavior of people. The virus multiples inside the cell; people spread the virus.20

This is where tests come in. Tests are a way to represent the virus. For example, with counts
of persons infected, those with symptoms, of hospitalizations, and of deaths, its virulence can
be estimated. Todo so,medical andpublic healthpersonnel test people. “The virus,” in thefirst
instance, takes the form of counts of cases. But as the situation becomes an epidemic and then
a pandemic, increasingly, the virus (or, more accurately, the network actor: virus + humans)
is represented less in the form of counts and more in the form of models. And so, although
indeed more and more people are being tested, it is more significant to say that increasingly,
and increasingly politically, it is the models that are being tested.

Models are projections. Not simply tests as proxies, models are tests as forecasts. Models
come in all sorts. Amodel can be statistical vsmachine learning, compartmental vs agent-based,
deterministic vs stochastic, parametric vs non-parametric. Whether extrapolating from histor-
ical data versus dynamic forecasting from freshly updated data, whether explicitly a simulation
or not, more or less simple or complex, amodel predicts or forecasts the likelihood of particular
outcomes given some particular conditions.21 Models specify variables (what factors or condi-

18. I am grateful toGernotGrabher for pointing out that the emblematic locus of political demonstration— the
city square— remains important. But the powerfulness of the demonstration now, however, is notmeasured
in “turnout” (“thousands took to the street”) but instead in “turn-off” (“thousandswere lockedup at home”).

19. Themost famous image of the coronavirus, created byAlissa Ekert, amedical illustrator at theUSCenters for
Disease Control and Prevention, took more than a week to create. Designers tested different colors, textures,
and lighting. Lighting to have the spikes of the virus cast long shadows was calibrated “to help display the
gravity of the situation and draw attention.” And a color scheme of red on gray, with orange and yellow
accents was adopted so that the illustration would “have to go along with the branding.” Eckert quoted in
Giamio (2020).

20. The analogy to the gun control debate is perhaps instructive. Guns kill people, say the liberals. No, people
kill people, says the NRA. Actor-Network Theory (ANT) says, people with guns kill people. (Latour, 1999,
pp. 176–180). By analogy: People are killed by people with the virus. Or, the same thing, the virus kills with
people. In both cases, the action is distributed across the human and non-human.

21. Modelers prefer “project” to “predict.” The meaning of terms such as projection and forecast varies from
one discipline to the next. For useful overviews of modeling in the COVID-19 pandemic see Adams (2020),
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tions are presumed to have an effect); they can allow for adjustments in the weights of the
variables (how strongly they are assumed to affect the outcome); and, the more complex the
model, the more it allows for adjustments in assumptions about how variables interact with
each other. Models of the COVID-19 pandemic can be extremely fine-grained. Whereas early
models predicted deaths at the national level (e.g., Ferguson et al., 2020), byApril, models were
making predictions for the United States at the state and even county level, with the aim not
only to predict deaths but “to predict which US counties will have their health care systems
overwhelmed, under different social distancing scenarios, and when” (Resnick, 2020).

Under conditions of extraordinary uncertainty (Bui et al., 2020; Adams, 2020; Tufekci,
2020) inwhichwe still know so little about the virus (in part because there has not been enough
conventional diagnostic testing of populations), it is difficult to test most of these models.
“Beta testing,” along the lines of finding bugs in the beta version of software, probably did
take place.22 But with new findings of studies in the medical and public health fields coming
in almost daily, to be combined with findings from sociological and network analytic studies,
modelers are adjusting parameters and estimates in real time. For these reasons itmight bemore
illuminating to consider the models as operating in a mode that Gina Neff and I have referred
to as “permanently beta” (Neff & Stark, 2004). Statements by and interviews with modelers
suggest that this is the case.23 Continuously updated, every version is imperfect and none is
final.

Nor should they be expected to be perfect or final. In fact, for many of these forecasts
the test of the effectiveness of the model is whether it brings about policies and behaviors that
change the world. Models are interventions (MacKenzie, 2006). Their purpose is to demon-
strate what would happen if a given course of action is taken or not taken.24 One test of their
effectiveness iswhether they can leverage a politician (or government or administrative decision-
maker) to adopt a policy, whether for example, to lockdown or open up economic activities.
Another test is whether they can be used by the politician to demonstrate to the public the need
for policies such as social distancing.

Sometimes models can be used by politicians to make a demonstration about something
that did not happen. Representations of something that did not take place are difficult. The
problem is encountered in acute form in the notoriously difficult case of political actions for
prevention (Lakoff, 2015; 2017). How can a political leader get political credit for something
that did not happen? If calamity did not occur, was it because of the preventative actions
adopted by the leader? It is in that context that models of the pandemic can be politically lever-
aged— as can be seen in the April 6, 2020 press briefing of New York State governor, Andrew

Resnick (2020), and Tufekci (2020).
22. Notwithstanding that a small coding error could have major effects, detecting coding errors is, of course, pro-

saic. Of larger consequence is scrutiny about the kinds of assumptions that are built into the models that
governments have been using for making policy. To my knowledge, none has been released.

23. “We have uncertainty on top of uncertainty on top of uncertainty,” exclaims Jeffrey Shaman, co-author of
the COVID-19 epidemiological model at Columbia University’s Mailman School of Public Health, quoted
in Bui et al. (2020). See also Adams (2020); Tufekci (2020).

24. In the Imperial CollegeReport cited above, theywrite, for instance: “In total, in an unmitigated epidemic, we
wouldpredict approximately 510,000deaths inGBand2.2million in theUS, not accounting for the potential
negative effects of health systems being overwhelmed onmortality. For an uncontrolled epidemic, we predict
critical care bed capacity would be exceeded as early as the secondweek inApril, with an eventual peak in ICU
or critical care bed demand that is over 30 times greater than the maximum supply in both countries” (p. 7).
And then go on reporting the simulated effects of different interventions.
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Cuomo. After using PowerPoint slides25 to present grim statistics about deaths, hospitaliza-
tions, and intubations during a time when the situation in New York City, in particular, was
perilous, Cuomo discussed graphs showing different shapes (more steeply peaked, plateaued,
or slowly flattening) of the now-familiar “curve.” He then gave the floor to Dr. Jim Malatras
to explain how the governor’s team was using “projection models.”

Malatras opened by listing various organizations (Imperial College, the Institute forHealth
Metrics&Evaluation,Cornell) that the governmentwas “workingwith” in itsmodeling efforts.
His slides then showed graphs for onemodel (“early on in the process”) projecting the need for
110,000 hospital beds for the state, peaking by late April. A line for another model showed a
lower peak of 55,000 beds. A third line showed a differently colored, lower line “trackingwhere
we are today” with a flat dotted line extending a bit into the future. Malatras continued:

We saw where the statisticians said it was going. So, what activities and action
could you take to aggressively lower that overall number? And the answer really
was—andwhat the governor has been doing—was aggressively enforce and enact
social distancing to lower the overall number. And this number and the actual data
suggest that that is exactly what is happening.26

GovernorCuomo then remarked, “You see on this slide where we are now, right?” He then
discussed in tones alternately animated and somber what needed to be done to stay on the flat
line. Neither the governor nor his aide ever explicitly pointed to the graphic space between
the higher lines showing the projections and the lower line marking “what is happening.” But
they did not have to because the details and the broad strokes of their remarks referred to it
implicitly. The bottom line represented levels of deaths. That line accounted for lives already
lost— and for which the governor clearly grieved. But the difference between that line and the
higher projected lines stood for lives saved and hospitalizations avoided by the enactment and
enforcement of the governor’s policies.

“Where arewe on the curve?” asked your partner. Because that is wherewe have been living.
Models are not mirrors of the world, they are part of the world (Esposito, 2013a & 2013b;
Stark, 2013). The suffering caused by the pandemic — to its direct victims, to the medical
workers around them, and to the loved ones who are separated from them — has been and
continues to be all too painfully real. But graphic demonstrations are also a part of the reality
of the pandemic. The results of tests as expressed in counts and the representations of deaths
and hospitalizations as projected in models are an important aspect of our knowledge of and
experience with the virus. Finding where you are “on the curve,” comparing your country to
other countries, your state to other states, your county… your city… as well as comparingwhere
you “have been” and “where you are” to where you “could be going” — all of this is locating
yourself in graphic space. Here is where we are — on the curve, at the peak, coming off the
plateau.

That we inhabit the graphic space of the representation of the model has significance for
the performative role of models in politics and social life. Demonstrating something doesn’t
automatically make it happen. But the more we inhabit the world of the demonstration, the
more we use it as a way to experience the world and our actions in it. What can I do to protect
myself, my loved ones, medical personnel, the aged and vulnerable in my community? Don’t

25. On Cuomo’s persuasive use of PowerPoint see Mattern (2020).
26. YouTube: New York Governor Cuomo holds news conference on coronavirus response 4/6 https://www.

youtube.com/watch?v=_mziwN4fjG0 (at approximately 24:00 minutes).
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spread the virus. Work from home. Stay inside, practice social distancing. But what can I do
that will have an effect that I can see? Flatten the curve.

In this way, the shape of the pandemic is shaped by the shapes of the models — not that
the pandemic mimics the models but that through recursive looping (Navon & Eyal, 2016)
models become a part of the reality of the pandemic. How the virus kills an infected person
is not shaped by any model. But the course of the pandemic is shaped by attention to models.
Considered in this way, pandemic action is distributed: across the virus, humans, and models
of virus+humans.

4 Who orWhat StandsOut in the Testing?: ThreeModels of Selection in

Testing

If, as I argued in Part 3, tests can stand for something as part of a process of representation, here
in Part 4 I look at who or what stands out in the testing. Think, for example, of an exam. When
results are binary, some pass, others fail. When results are ranked, some stand out as substan-
dard, some are judged mediocre, others as qualified, and a select few are outstanding. Now,
instead of an academic exam, let’s think of an examination, a medical test for the coronavirus.
Anticipating my argument, whereas in the previous section I pointed to how a test figures in
structures and practices of representation, here I consider how a medical device can serve as a
device for selection.

As an organizing framework, I propose three models, roughly corresponding to three
phases27 of testing in the current crisis: 1) Individual, 2) Statistical, and 3) Algorithmic.
Although in all three phases the unit of observation is at the level of the individual, as we shall
see, the unit of analysis, as well as the method of analysis, varies.

Individual. In the first model of selection, the purpose of testing is to identify who is in-
fectious. In the very early phase of the infection, when the virus is not being spread through
rampant community transmission, the point is to locate and isolate those persons who carry
the virus so that others with whom they have been in recent contact can be notified and, if
necessary, also isolated. As in all models, the unit of observation is the individual, but here, the
individual is also the unit of analysis, singularly identified. Test results are positive or negative.
What stands out as a result of testing are named individuals.

Statistical. The purpose of testing in the statisticalmodel of selection is to understand how
the virus is distributed. In this phase when the infection is pandemic, test results are positive
or negative for individuals, but the results of testing are analyzed at the population level. Data
gathered from doctors’ and hospital visits (and later from drive-through or other emergency
testing facilities) are analyzed by epidemiologists to identify properties of the virus—how con-
tagious or fatal, for example (Ganyani et al., 2020; Li et al., 2020; Verity et al., 2020). As of this
writing, public health officials are launching nation-wide targeted and random sample surveys,
typically involving tens of thousands of people followed up for as long as a year.28 Using tests to

27. These phases do not correspond to the ideas of “waves” (e.g., “second wave of the pandemic”) or phases of
re-opening economies after lockdown (e.g., Phases 1,2,3,4… announced by mayors, governors, or prime min-
isters).

28. Germany was the first country to run a large-scale antibody testing program involving three different but
interrelated studies. In the US, sero-surveys are being conducted by the CDC and the National Institutes of
Health (Chazan&Mancini, 2020). A study in the UKwill test over 300,000 people over the next 12months,
involving 20,000 representative households in the first wave of the study (Cookson, 2020).
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detect the presence of the virus29 (and hence infectiousness) combined with serological tests to
detect the presence of antibodies (i.e., having been infected and hence the possibility of immu-
nity), the purpose of these surveys is to understand how great is the spread of the viral infection
and the strength and length of immunity (as well as the distribution of infection and immunity
according to various demographic30 and medical factors). Meanwhile, data collected by states
and provinces,31 by university studies, and even by firms32 function as tests of tests to get a
handle on the rate of false positives and false negatives, for example, among the many different
serological tests currently in experimental use.

Like testing in the individual model of selection, here too in the statistical model, the unit
of observation is the individual. But differently in this model, surveys and other programs are
aggregating tests taken from individuals in order to conduct analysis using statisticalmethods
at the population level. At its basis is an actuarial approach to risk calculation33 in order to
guide decision-makers for publicmanagement of the pandemic, for example, through periodic
enforcement of lockdown followed by relaxation of social distancing in waves or cycles34 over
an extended period.

Algorithmic. Readers familiar with Michel Foucault’s (1995; 2007) work will recognize
that my differentiation of testing as Individual (in phase 1) and Statistical (in phase 2) loosely
corresponds toFoucault’s contrast between themodels of the plague (individualizing discipline
and exclusion) and that of smallpox (operating at the level of “population”). The ideas are sim-
ilar but not the same, in part because I am focusing on testing, but also because I am interested
in making a contrast to the possibility of a new model, one that Foucault could not have stud-

29. For example, the Reverse Transcription Polymerase Chain Reaction Test (RT-PCR), that measures amounts
of RNA of the virus or a new antigen test just approved by the Federal Drug Administration (FDA), that
detects protein fragments of the virus. The latter has promise for home testing along the lines of the home
pregnancy test (Jacobs, 2020).

30. An important finding concerns alarming class and ethnic disparities in the prevalence of COVID-19 and
mortality rates: the working class, racial minorities, and the global poor are dying disproportionately in this
pandemic (Markortoff, 2020; Laurencin &McClinton, 2020; Sánchez-Páramo, 2020).

31. The Italian region of Veneto has been a leader in testing, recently launching a study collecting 100,000 blood
samples across the region. The city of Vo’ swab-tested the entire population of 3,000 and will carry out anti-
body testing and genome sequencing on the entire population (Horowitz, 2020).

32. Public health officials in the Italian region of Emilia Romagna have issued calls for proposals to partner with
local enterprises to test all their workers on an ongoing basis. Data from the firms will be used by epidemi-
ologists to learn more about the virus (the length and strength of immunity, for example) and to test rates
of false positives and false negatives in the serological tests (interview with an epidemiologist familiar with
the program). With its “Back on Track” project, Ferrari is among the first firms to begin participating in the
program, see “La fase 2 di Maranello ‘È come un Gran Premio’,” La Repubblica, May 5, 2020.

33. “An actuarial device is invented for a world in which the possible threats to collective life can be known
through careful demographic and epidemiological research; the problem is one of accumulating statistical
knowledge to guide cost-effective intervention” (Lakoff, 2015, p. 6). Theproblemwith the actuarial approach
is, according to Lakoff: “In the case of a novel pathogen, the virulence of an encroaching epidemic cannot be
determined based on accumulated data about the past” (p. 15). In contrast, a “sentinel device (…) is devised
in order to stimulate action when decision is imperative but knowledge is incomplete” (p. 6). Some of the
real-time models discussed in the previous section call to mind Lakoff’s sentinel devices as attempts to track
and respond to transformations in real time.

34. See, for example, a recent paper in Science (Kissler et al., 2020) and statements by one of its senior authors,
epidemiologist Marc Lipsitch, quoted in the New York Times May 7 (Roberts, 2020). The Lipsitch model
is based on analysis of historical data from eight prior influenza epidemics combined with simulations of
transmission dynamics using COVID-19 data.
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ied.35 Aswe shall see, testing in the phase thatwe are now entering in theCOVID-19 pandemic
has superficial resemblance to the earlier phases, but I will argue, it represents a new model of
testing— algorithmic testing.

Whereas what stands out from the test in the statistical model identifies characteristics of
the virus/pandemic at the population level, the algorithmic model is once again about identify-
ing individuals— yet without simply returning to themethods and purposes of the individual
model characteristic of phase 1. First, in addition to selecting those who stand out as infected,
testing in this model also promises to select those who stand out as immune. Second, themeth-
ods of selection are different — turning from statistical methods to algorithmic predictions.
And, third, the process of identification might or might not result in naming the individuals
who are classified, whether as infected or as immune.

We begin with Digital Contact Tracing (DCT). Traditional public health methods have
long used testing to identify carriers of dangerous communicable diseases, conventionally em-
ploying agentswhoquestioned the infected individual andmanually notified thosewithwhom
they had been in contact during some prior period. DCT operates differently. Various pro-
grams are currently under development.36 What they have in common is the use of an app
for a smartphone (or bracelet) with Bluetooth technology that detects encounters, timestamps
these, and stores them for three weeks or so. Note that the system architecture does not re-
quire GPS location data to be collected. Instead, devices that come near each other would
share pseudonymized IDs (Lomas, 2020a; Pueyo, 2020). A person who tests positive for the
coronavirus must report this to the system, which in turn automatically sends a message to
those whose pseudonymized IDs are registered as having encountered the infected person.37
Without naming the infected person, the message instructs the recipient to get in touch with
health authorities because they have been in contact with someone who has positively tested
for the virus.

Before turning to selection on the basis of immunity, a word about howDCT differs from
the more conventional statistical approach of epidemiology in phase 2. If DCT is introduced
(and that is a very big if), it would be one of themost significant uses of digital technology since
the network architecture that gave birth to the internet. One might argue that the distinctive
figure of digital technology is that of the network. DCT certainly builds on network concepts
and network architecture, but it explicitly highlights a different figure— the trace. By contrast,
the basic figure of Phase 2 epidemiology—consistentwith its roots in bureaucratic accounting
and control — is the form, the standardized protocol that must be filled out and filed.38 With

35. See Sarasin (2020) for a brief, thoughtful essay that cautions against “the semantic cudgel of ‘biopolitics’ ” in
favor of more differentiated models of power in Foucault’s writings about infectious diseases.

36. These include Singapore’s TraceTogether, MIT’s Safe Paths, Stanford’s COVIDWatch, a partnership of Ap-
ple and Google, a team at Oxford University, and numerous national programs in Europe adopting the Pan-
European Privacy–Proserving Proximity Tracing (PEPP–PT) principles. For a useful discussion of the issues
and a comprehensive listing of serious programs under development in Europe see European Commission
e-Health Network (2020). In addition to these programs, there are likely dozens of fly-by-night operations
peddling DCT apps to unsuspecting city and state governments (see Setzer, 2020).

37. Digital contact tracing systems differ in their privacy protection. Some systems (such as those under devel-
opment in France and the UK) store the time-stamped pseudonymized IDs on central servers. Decentralized
systems such as the PEPP–PT have so-called privacy-protection-by-design because the pseudonymized IDs
are only stored (and temporarily at that) on the devices of the individual users (Lomas, 2020b). See Canca
(2020) for an argument that making such systems mandatory (as opposed to consensual) significantly en-
hances effectiveness with no sacrifice in privacy.

38. On the file as the basic technology of bureaucracy, see Yates (1989) and Stark (2011, p. 169). Wewill knowwe
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its bureaucratic boxes, the form is very different from the trace. Moreover, a trace is not a trail.
One can follow a trail that was paved by others. A trace can follow the one who uniquely
produced it. In its privacy-by-design mode, the network structure39 of digital contact tracing
epitomizes the ethos of a laterally coordinated, technological mode of governance in which
actors are individuated yet anonymous.

The results of testing for immunity presents something very different altogether — differ-
ent not only technically and conceptually but also in its consequences. As we shall see, it selects
persons into a system of classification (Fourcade & Healy, 2013; Fourcade, 2019). In serologi-
cal tests for the presence of antibodies a positive test results can be interpreted to stand for im-
munity.40 That claim is contested, not least by the World Health Organization. Nonetheless,
various proposals are being seriously considered (and in the Chilean case, recently adopted) in
which such tests form the basis for “immunity passports” or “immunity certificates” (Wighton
& Chazan, 2020; Proctor, Sample, & Oltermann, 2020; Gruener, 2020). Verified by health
authorities and carried on one’s smartphone — perhaps as a QR code that could be easily
scanned by an interested party— these digital credentials would allow individuals to share their
COVID-19 status. The results of testing, in this case, provides for the selection, the naming,
the certification of individualswith a distinctive health status that could (depending on the pro-
tocols) allow them employment, access to restaurants and places of entertainment, freedom of
movement to meet the vulnerable or for intimate relations, and so on. The results of testing
for immunity thus selects persons into a system of classification.

To date, no European or North American country has adopted an immunity passport sys-
tem. But a tripartite classification system purporting to signal one’s riskiness to others has been
in operation in China since mid-February 2020 when the “Alipay Health Code” was launched
in Hangzhou, China, home to many of China’s biggest tech companies. The system assigns
users one of three colored QR codes, indicating different levels of risk the person poses to pub-
lic health.41 Persons with a green code are free to move around the city; yellow code holders
are scrutinized and have restrictedmovement; and those with a red code are detained. TheQR
code is required for use of the subway, entering or exiting certain highways, and can even be
used for entrance to or exit from the gated communities in which many Chinese live.

The system was developed for the city of Hangzhou by Ant Financial, an affiliate of
e-commerce giant Alibaba, and can be accessed through the Alipay payment app. Initially
adopted in three provinces with a total population of nearly 180 million (Hu, 2020), by the
beginning of March it had been adopted in more than 200 cities across the country (Mozur,
Zhong, & Krolik, 2020). Comparable programs now reside on TenCent’s ubiquitous app
WeChat. Complaints in the Chinese press indicate that problems in the system range from
fraud on the side of users to mistaken assignment of yellow or red codes on the side of the
system.42 Given the large numbers involved, a 1% misassignment rate involves millions of

are free of the legacy of bureaucracy when we no longer have digital files. A relational database is a significant
step in that direction.

39. Because the systems use Bluetooth rather than GPS technology, the trace is not in geographical space but in
network space.

40. For a helpful layperson’s guide to serological testing for antibodies and immunity, seeResnick& Irfan (2020).
41. “How Big Data Is Dividing the Public in China’s Coronavirus Fight — Green, Yellow, Red.” South China

Morning Post, February 22, 2020. https://www.scmp.com/news/china/society/article/3051907/green-
yellow-red-how-big-data-dividing-public-chinas-coronavirus

42. On privacy concerns that personal data from the Health Code is being shared with law enforcement authori-
ties see Mozur, Zhong, and Krolik (2020). Moreover, the Alipay app “allows users to check the health codes
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people, and even smaller error rates are not inconsequential to tens or even hundreds of
thousands.

According to Alipay and Chinese officials, risk levels for the Health Code are determined
by test results and the user’s self-reported symptoms but also by big-data analytics of factors
such as travel history, relationship to potential carriers of the virus, and time spent in an
outbreak-stricken area (Hu, 2020). Details about how the system classifies people remain
obscure (Mozur, Zhong, & Krolik, 2020). A major question today is how the Health Code
will relate to the Chinese Social Credit System (CSCS) currently being rolled out in many
variants throughout the country and involving the same online payment systems that are
producing the QR health codes for COVID-19 monitoring.43 The promise of the CSCS is
that it purports to measure not only one’s credit worthiness but to measure many vectors of
activity in many different domains in which one could be credited as worthy. But a system for
measuring correlates of worthiness could also be one for measuring riskiness.44

A system that combined the Health Code, the Social Credit System, and “close contact
detection” (as digital contact tracing is known in China) could not only categorically classify
the infectious and the immune but also produce a score of the variable level of riskiness45which
could be used to monitor movement, employment, and such. Instead of a test that stands out
as a discrete moment in time and in a deliberate and separate setting, this is testing which is
ubiquitous and continuous (Marres & Stark, 2020, pp. 433–437). More importantly, it would
be based on a different regime of testing— algorithmic prediction.46

From using test results that measure whether you are infected (and hence at risk to others)
or using results fromDCT that measure whether you have been in contact with someone who
is infectious, such ongoing testing would attempt to measure whether you engage in risky be-
havior as well as whether you associate with others who engage in risky behavior (and hence are
at greater risk of behavior that couldbringharm toothers if you are infectedbut asymptomatic).
But algorithmic prediction need not (and already in some cases it does not) stop there. Do you
have personality traits that are predictive of risky behavior? And then a further step: Do you
exhibit behavior that correlates with personality traits that are predictive of risky behavior?

In the ongoing, seamless testing of algorithmic prediction, the test subject is in a state com-
bining ignorance and awareness of being tested thatBucher (2017)describes as the “algorithmic
imaginary.” Such testing is already under development in producing risk profiles in the insur-

of others by entering their identity numbers.” (Hu, 2020). Similarly, the “close contact detector” used in
China allows users to make inquiries for up to three ID numbers (South ChinaMorning Post, Feb 12, 2020).

43. In fact, the system is not (or is not yet) even a system so much as a multiplicity of experiments involving 30
national ministries, hundreds of local and regional governments, numerous bike and ride share programs,
e-commerce firms, and other entities including competing online payment companies (see especially Bach,
2020a & 2020b).

44. On this topic, see http://blogs.cim.warwick.ac.uk/diversityandperformance/special-testing/ for my conver-
sation with Jonathan Bach, the author of several studies of the CSCS (Bach, 2020a & 2020b).

45. The notion of combining three programs that are already operating (or in advanced development) is far from
fanciful since there are no effective restrictions against such data sharing in China.

46. On algorithmic prediction, see especially Esposito (2019). Siegel nicely expresses the difference between, on
the one hand, statistical forecasting and, on the other, predictive analytics (PA) using machine learning on
big data: “Whereas forecasting estimates the total number of ice cream cones to be purchased next month in
Nebraska, PA tells you which individualNebraskans are most likely to be seen with a cone in hand” (Siegel,
2016, p. 56). In the field of elections, the shift is from surveys that statistically forecast the proportion of
probable voters with certain opinions to algorithmic prediction of which particular individual voters will
vote for a candidate in the election. (For an early appreciation of such developments, see Nielsen, 2012).
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ance industry.47 Particularly instructive is the case of Admiral, the UK insurance company.
News got out in November 2016 that Admiral was using data from social media accounts to
price driver’s insurance for first-time car owners. Admiral’s algorithm uses data from social me-
dia to make a personality assessment and then—on the basis of correlations between behavior
on social media and actual claims data — analyzes the risk of insuring the driver. The story
involved the company’s “firstcarquote” project that analyzed users’ habits in posts and likes
on Facebook (Ruddick, 2016a). Those who write in concise sentences, use lists, and arrange
to meet friends at a specified time and place rather than “tonight” were thought to be consci-
entious, safer drivers. More reckless, overconfident drivers, by contrast, show up in the use of
phrases such as “never” or “always” rather than “maybe” and in the excessive use of exclamation
marks [!!!] in their social media posts (Ruddick, 2016a; Wu, 2020).

As the story broke, Facebook pulled the plug on the project (Ruddick, 2016b). But Ad-
miral continues to work with VisualDNA, a firm that uses algorithmic prediction to assess
personality from online behavior (Fisher, 2017). We can’t know whether Alipay or WeChat
are doing algorithmic prediction using big-data analytics of social media habits in making as-
sessments of public health riskiness, but they have no need for cooperation with Facebook or
other providers since those data (and much more) are already in their systems.

Will individualized health security “tests” and their resulting certificates based onmachine
learning be adopted in western democracies? Perhaps serological tests will prove unreliable
thereby increasing the role of machine learning techniques to predict riskiness based on other
behavioral factors. It is too early to assess the rollouts of digital tracing apps and individualized
health security programs. Perhaps the various apps currently under development by Apple
and Google, as well as by Alibaba and TenCent, will come to be widely adopted in the current
pandemic. Or perhaps they will be tested now for application in pandemics yet to come. If so,
in either case, we will see a move to a new model of testing: from statistical calculation of risk
in a population to algorithmic prediction about the riskiness of particular persons.

5 Tests and Accountability: Who orWhat Stands Up to the Test?

In October 2016, government and public health officials from the national, regional, and lo-
cal levels gathered for a three-day simulation conducted for the UK’s National Health System
(NHS). The stress test, code-named Exercise Cygnus, was designed to test the preparedness of
the hospital and health care system in response to a pandemic brought about by a virus that
spreads rapidly and kills by causing acute respiratory illness.48 The exercise was mentioned
in an official report (Swindells, 2017) presented at the Board meeting of NHS England in
March 2017 as well as at a meeting on June 2017 of the New and Emerging Respiratory Virus
Threats Advisory Group (Nervtag) which advises the government on pandemics (Doward,
2020a). The findings of the stress test were effectively buried: little to nothing was known
about them until, in the midst of the coronavirus pandemic, journalists broke the story (Nuki,
2020; Doward, 2020a; Gardner & Nuki, 2020) that the stress test had exposed that British
hospitals and medical care delivery would be quickly overwhelmed by a severe viral outbreak
because of shortages of personal protective equipment, critical care beds, and morgue capacity.

47. On the turn from actuarial models based on statistical calculation of pooled risk to individual risk profiles
based on machine learning models of predictive analytics in the insurance industry, see Cevolini & Esposito
(2020).

48. See Lakoff (2017) for an account of an exercise in June 2001, code-named “Dark Winter,” simulating an
outbreak of deadly smallpox in the United States.
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The Exercise Cygnus stress test revealed that UK health system was unprepared. Viewed
from the sociology of testing, however, the question is less the test results than what resulted
from the test: in addressing the consequences of the test, in addition to the questions that it
settled we must be especially attentive to the new controversies that it generates (Robinson,
2016; Marres & Stark, 2020). Whereas in Part 3 we examined the aspect of testing as standing
for (testing and representation) and in Part 4 we analyzed what stands out from the test (testing
and selection), here in Part 5 we study who or what stands up to the test in order to address the
problem of testing and accountability.

Stress tests are a goodway to begin the discussion about accountability. At first appearance
it might seem that a stress test — as a simulation — is quite different from being put to the
test in a moment of crisis. As a proxy, the stress test stands for something but should not be
confused with the real thing, at least not in the way that being “tested” under stress in real time
(“trial by fire” goes the phrase) is very much the real thing. As we shall see, the comparison gets
more interesting when — instead of starting from the distinction of proxy versus “real thing”
—we look at the distinction between test results and what results from the test.

The insight starts with the quite obvious observation that an organization might fail the
stress test but subsequently pass the “ultimate test” of coping with actual calamity. That could
be so, for example, because the organization learned from the inadequacies that were revealed
by the stress test. Alternatively, the organization could pass the stress test and fail in a real crisis,
perhaps because the rehearsal, the drill, the stress test did not simulate or provoke conditions
that were stressful enough to expose weaknesses. In the latter case, the results of the test are
complacency; in the former, an opportunity for reflexivity and a call to action.

Itmight seem that being tested in the real world is different. To fail the proxy (the simulated
stand in), gives leadership the chance to learn; but failing the real-world test gives the public the
chance to learn as it makes its judgment. It would be perfect,49 but accountability is not that
simple. The difference between who learns is true, but that difference does not rule out the
problem that there is no automatic and direct transmission between test results and the results
of the test. Just as for the stress test, so for accountability in being put to the test, the thing that
matters is the consequences of the test.

Let’s return to the NHS stress test. In this case the problem begins already from the fact
that the test results themselves remain secret. Why didTheresaMay’s Tory government choose
not to release the findings of Exercise Cygnus? A former senior government official with direct
involvement in the exercisewas quotedbyThe SundayTelegraph (a newspaper generally known
for its favorable view of Tory policies): “There has been a reluctance to put Cygnus out in
the public domain because frankly it would terrify people” (Nuki, 2020). To be fair to the
government, one could understand that “failing” a stress test might be difficult to explain to
the public. In fact, one could argue that a stress test that did not result in a breakdown of
the health system was inadequate because it did not include enough extreme conditions in its
simulations. That is, a stress test could fail as a stress test because it did not induce enough
failures.

The problem of an organization passing a failed test is not unique to health care systems. It
can be seen, for example, in the Challenger space shuttle disaster (Vaughan, 1996), and it also
shows up acutely in the use of stress tests for regulation as in the case of banking. Financial
stress tests of banks, as Nathan Coombs (2020) argues, serve two purposes. One is to identify
weaknesses in the structure of the bank’s assets and liabilities with the aim of making correc-

49. Or, in the words of Yogi Berra, “If the world were perfect, it wouldn’t be.”
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tions that protect depositors and creditors as well as the stability of the financial system. The
other is to assure the public that a particular bank and/or the banking system is sound, thereby
mitigating the risk of a run on the bank in a time when the bank, or the banking system in
general, are under stress.50 As Coombs (2020) demonstrates, these learning versus legitimat-
ing functions need not be in contradiction, but they do require real skill in both educating the
public and managing an effective performance.

The report to the NHS England Board onMarch 2017 indicates that the government gave
priority to the legitimation function. It refers to the Cygnus stress test without mentioning
any findings, noting any changes, or making any specific recommendations; and it concludes
the “Summary and recommendations to the Board” by inviting the Board to “Receive assur-
ance that NHS England and the NHS in England are prepared to respond to an emergency
and have resilience in relation to the continued provision of safe patient care” (Swindells, 2017,
p. 6). Why does Boris Johnson’s government not disclose the test results today? Whether the
NHS passed or failed the Cygnus stress test in 2016 is, of course, no longer the question. The
issue is whether the Johnson government corrected shortcomings revealed by the test as part of
its pandemic emergency preparedness planning and, once alerted to the coronavirus, how its
policies took those findings into account. Government officials refuse to discuss the Cygnus
test, but calls for a public inquiry and a pending lawsuit by an NHS doctor on behalf of thou-
sands of NHSmedical workers51 might keep these issues before the public.

As I mentioned in the opening paragraphs of this essay, in the past months we have heard
much about communities, organizations, leaders, and indeed entire nations facing a “stress
test.” At one level, the use of the term is careless: a stress test is a very particular kind of test.
As a simulation, it is a kind of prediction that, because deliberately designed to identify weak-
ness, is intended as a means to avert the predicted.52 Sometimes, of course, the term is used
appropriately: how a leader responds to a small crisis, for example, could be seen as a proxy (a
prediction via projection) about how she will behave in a major crisis sometime in the future.
But the slippage of usage is understandable because often one senses that the term is notmeant
to be taken so literally and, in fact, has a quite different referent — meaning that someone or
something has been tested under stress. It is this kind of test that one thinks of when one uses
or hears expressions such as “put to the test” or “truly tested.” Whereas failing a stress test is
provisional (because what really matters is whether you learn from it), failure or passing in the
case of an “ultimate” test is definitive, end of story. Not at all a try-out, a try-on, or a trial run,
it seems more like a trial yielding a judgment.

50. In their excellent study of stress tests of nuclear power plants in the wake of the Fukushima disaster, Sarac-
Lesavre andLaurent (2019) show that the functionof reassuring thepublic dominated theprocess. Stress tests
were conducted in 145 nuclear power plants in Europe. All passed. At first, it seemed that the Fukushima
crisis had created an opportunity for a new regulatory approach, but the tests were reviewed by national regu-
latory bodies andnot by independent experts (aswas being demandedby leadingNGOs in the field). Whereas
banking regulation in the wake of the 2008 financial crisis strengthened the hand of EU supranational regula-
tors by creating a “European gaze” that made banks comparable with each other, the refusal to rank countries
and the logic of “continuous improvement” meant the restabilization of national regulatory frameworks and
the failure to develop cross-sectoral crisismanagement capacities such as European rapid response force (Sarac-
Lesavre & Laurent, 2019).

51. “ExerciseCygnus andHowFailingNHSForeshadowedCovid-19Reaction”. TheNational,March 31, 2020;
“If Ministers Fail to Reveal 2016 Flu Study They ‘Will Face Court.’ ” The Guardian, April 26, 2020.

52. A stress test is a very interesting diagnostic test. Not unlike a medical diagnostic, it can be thought of as
testing the well-being (robustness) of the organization or thing being tested. But it is very much a projection,
simulating a future in the attempt to identify problems in the present. Not unlike the diagnostic, of course,
is that while the test results definitely matter, most consequential is what results from the test.
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But is accountability really like a trial? We might like it to be so, but, as a matter of public
judgment, being put to the test turns out, despite all the differences, to share some similarities
to the stress test. One can pass or fail, but still what matters are the consequences.

In the case of theCOVID-19 pandemic, who orwhat is being put to the test? And bywhat
measures? A graph, featured in a recent issue of the South ChinaMorning Post, Hong Kong’s
newspaper of record, owned by the Alibaba Group, suggests one test. The interactive graph
invites the online reader to make direct comparisons between countries. The default compar-
ison, presented here in Figure 1 shows cumulative coronavirus cases for Hong Kong, China,
and the United States, and prominently displays the disparity — even without per capita fig-
ures in which the disparity would appear even greater. The graph scarcely needs a commentary:
whether by number of cases, or number of deaths, absolute, or per capita, theUnited States has
failed the test in a head to head test with China.

Figure 1. Graph from the South ChinaMorning Post, April 30, 2020.

But perhaps you doubt the figures fromChina. If so,The Financial Timeswill allow you to
make country by country comparisons for almost any countries in the world. You might start
by comparing the United States to an East Asian democracy: the USA has almost 2000 times
more new deaths than South Korea (49 times more total deaths on a per capita basis). Closer
to home, for striking differences of similarmagnitude, compareCOVID-19 death rates inNew
York State toWashington State or New York City to San Francisco.

But why should counts of cases or deaths be the measure for accountability? One might
fail the test of number of deaths, but still not be held lacking if the public looks to other factors
such as effectiveness in mobilizing resources once the crisis was in evidence or expressions of
compassion to help heal a wounded city or state. If you are not already thinking of Governor
Cuomo, recall that he suggests that the measure is not the number of deaths but the number
of lives saved— reminding us that models (themselves kinds of stress tests) are part and parcel
of the reality being tested and can figure not merely as counts but also in accountings.53

53. On accounts and accountings in economic life, see Stark (2011); on performance metrics in social life, see my
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Figure 2. New deaths attributed to Covid-19 in United States and South Korea.
(Seven-day rolling average of new deaths.)
Source: The Financial Times, May 9, 2020.

Others will claim that the real test is getting the economy moving again, pointing not to
counts of deaths but to counts of jobs and GDP. To this respond economists (frequently writ-
ing together with epidemiologists) who say that public health and national wealth are not in
trade off (Barbera, Dowdy, & Papageorge, 2020) and all manner of debates involving cost ben-
efit analysis and how to measure the value of a human life (Greenstone & Nigam, 2020). Still
others argue that nations and leaders can pass the test of reducing the loss of life as well as the
test of minimizing the depth of economic recession, but they fail the true test if this comes at
the cost of liberties. But then the question is which concerns over which liberties? Is it liber-
als’ concerns about surveillance, privacy, and the Fourth Amendment; or the concerns about
freedom of religion, freedom of assembly, and freedom to control one’s body motivating the
recent demonstrations of megachurch ministers, gun-toting defenders of the Second Amend-
ment, and anti-vaccine activists?

Thus, going from counts to accountability is not so simple. Intervening between them is
the big question of what counts? (Stark, 2020). When there are many values and principles in
play, the person or institution being “tested”will be judged as passing by some test but could be
held as failing by others. The problem of a crisis is that it is an extreme “situation” that stands
out and calls out for a test. But unlike personal situations in which the structure of the setup
makes itmore likely that some principle of evaluationwill bemore likely to be in effect to frame
the accountings and yield a judgment,54 the court of public opinion is not at all a trial.

The recent experience in the United States (recall that the impeachment proceedings of
DonaldTrumpwas literally a “trial”), gives one pause aboutwhether trials and formal inquiries
are the best venue for rendering public officials accountability. For Trump there is only one
number that counts: a majority vote — in the Electoral College. Here the comparison to An-
gelaMerkel is telling. Whereas the only test that Donald Trump passed was that of a failed test

introductory essay (Stark, 2020) to an edited volume.
54. Boltanski & Thévenot (1999).
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(the impeachment trial), he might yet be re-elected President of the United States. More effec-
tive in managing the crisis, Angela Merkel could not manage her own conservative party and
likely will not remain in office as Chancellor of the German Federal Republic.

Is accountability unattainable? If our leaders and also our organizations sometimes fail the
test and yet remain unaccountable, shall we despair and thereby fail to try? The problem of
stress tests and tests in times of stress is that all the counts, countings, and accountingsmake ac-
countability difficult when there are so many different answers to the question “what counts?”
But that is not a failure. It is not a weakness but is, in fact, the strength of our societies.55
The danger, and especially in times of crisis, is to use a single yardstick, a unitary principle, a
common and singular organizing value whether that one logic be market, politics, religion or
whatever. What crisis puts to the test is the fundamental value of liberal democracies that there
should not be a single test of accountability.
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